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(54) METHOD FOR FORMING TRANSPARENT CONDUCTIVE PATTERN 

(57)Abstract: 

PURPOSE: To improve the throughput and to easily cope with the scale-up by removing a mask printed 
with an ink erasable with water and an unnecessary transparent conductive film with water or aq. soln. 
CONSTITUTION: A mask pattern is provided on a substrate to pattern a transparent conductive film, 
e.g. a color filter or plastic substrate, with an ink erasable with water by means of a relief plate. After 
the transparent conductive film is formed, the partially printed ink, i.e., the mask, is removed by a liq. 
consisting essentially of water. Although the removing method depends on the kind of ink, the masked 
substrate having the transparent conductive film is dipped in water, water is sprayed, or the substrate is 
lightly rubbed with brush or sponge while spraying water to remove the mask. Besides, when the mask is 
removed to form a conductive pattern, the substrate is irradiated with an ultrasonic wave, or the 
ultrasonically vibrated water is injected. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's decision of 

rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



<i9)a*H»ir/i' (jp) «2) >2t |g J|# 1^ ^ (a) mmmmskmsn 

^0i¥8 - 262465 



(43)^iBB ^^8¥(19K)10^11B 



(BDIntCl.' 




F I 




G0 2F 1/1343 




GO 2F 


1/1343 


C 0 3 C 17/245 




C 0 3 C 17/245 A 








*8i« a}*«©R3 OL (ffe 9 M) 




1$SW-64495 




592004703 










(22) USB 


7 ^(1995) 3 ^230 




:kJRj^SmtS^&pm ITS 3 #18^ 
















«f51l^lll it;*C^*»321 -38 






(72)f!l»$ 










ytcMtmrpfmrntsm^n -3-22 






(72)»n# 










»^;iimje«rFffl5«fflBrK«6763 






(74)«3SA 





(54) ist^o^mi mmmmiSE/^3f->^m^& 



(57) CS!^] 



L 



1 

Ci««S2] 7H^r!iii7i<^±^^tt?,'mc^i:)^ w lo 

w^&^mifiLr-^y^isi.if/xii'i>^t bm^mmw. 
m^miit^ct^^mttUmMm i ^cim<Dmmm 
w.^'^'^'-ycDBi&ysmo 

[ii*«3] m^nrcmmmm^7^^~y:^^ mci 
<oi^mm.tn.m^7xi o" a • c mWTtc-rsii^« i 
mmmmmm: 

[0 00 1] 20 

[0 0 0 2] 

um(omi'i mmmn!m^f^'^-=.y'>'-t^^c\,t. m 
mrm5 7-125921 "pmmrn 

mm^6 2- 1 2 0 1 0, mmsse 2-15382 

6, !ttFfl¥ 0 4 - 7 5 0 2 8 ^^i>$S) , 

]a^-r5s3«iiio7:i- h>jy^'*'7 7'('-xsi:x>y 

[0 0 0 3] ^)Sv;^i7{cj:5M^i!|Mli;g:/^^-xy 



ttF>S¥ 8-262465 

2 

yjnitLr. •^x^y^'mc^mmmxn^ta^^^y 
y^^mmmmx^^i:t^ijmt'^^^^t\xh^^ mwi 

Bg6 3-3 1 13 2 9^i^l8) „ ±M<D 

iimv^t^mmm^m\^^x\,^^(Dx\ ^mm(D^m^^ 

[000 4] 

- jgfi)c:^S6^*i«-r § c t T'^ s o 

[000 5] 

^\mm\<D'Kfmm<. wmmm.(^'^^-ymm^ 
tp^<. mL<^mxmtircy^'$i-yvi<Dmmmn^n^ 

[0 0 0 6] *l8BBtciti{f. ^E{c«a^;&Wr-5* 

mm^^^'^-y^^mo ^<bj^x^^o w-^m^(om 

mb. -cy^^^mbtccD-io. mmmmm^-fy^ii^yk 
T-i^£L9 5iS]tTfiStJiL, ^xi'^x-fy^^^mm^)^^' 

< LT'ry+^i^Sb/c©^. 1 5 o°c\uL±xmamt 

[0 0 0 7] j-xT. ^^m^MKimmicmmt^o * 



3 

S±ffitt * 9 - 7 ;U <0<SS^$> -S 1/ H± ;<7 v - 7 ;l/ 

js^{g< Lx-^x^tLxmm-snrc^y^^mmmm. 
m(0!S.mmim^Lr. mmmmm(o/\i'-y^i^;s>^ 

[0 0 0 8] EnBiJSi:UTtiX^iJ-ygiSiJ. /^yKe^ 

sttLT-r y^^ijmmcmi-sn^mimx'^o. mm 
mt/^h^o mz7.^^)-ym\<r>m^x\,t. mmmmm 

fz*). ^y^<oun^(DmK))2,Mcx^xmmmn.'^f^ 

^m\iii^X'if^7.^trs.^^^]:x^\c\tmmz.^^L 
rs.\,^fcit. mi!ah^\'^^t^y^<D\iim(r>rcmc^-^i^^a 

i: t So !|f AfiSS § (/Hi^fliflKgti^HiOjjigO 
[0 0 0 9] <S!iiaiiSi:LT«rtJfiS07U:^^y)|gT% L 

;bA (tt) i!i«^g±huu-7. B^^'Tyh m 

h> Flex-Light F L - K 0 R P C. ra^l^ 
> (^) (DC Y R E Lfmommai^. SSl/Hi Spe 
c. Publ. R. Soc. Chen. No. 133. pp23-32 (1993) fcI2 
lc^fnTi/>5J;9«:7b+yEnBiW)gLTi>S, rfA 



(3) 8-262465 

4 

mmt-y 3 7-m& 2 5 w± 9 o j-:^tcd t ©a^^a s 
46(c, 3 7-m& 4 0 j-;^± 7 5 i:j.T(ommmx'h 

mm-£n?>o ^^micm\^^^muy^U7i<^^-7.t 

m^^¥tn. mi^ 1990^ pi7o-pi7i" 

]!in?!ij. ^^if-z^m^cft^i^xm^mt Lx<o^nh^{,Ht 
/is ^ mm%^/x.x t ct V \ 
[0 0 10] mmmtLxmua}f&(D]\&^m^'mmm 
20 ^sffl-rs^^. ^^mxm^-^'<y^m(om^m'^ 
»i7k 1 0 0 aaspic w t. m7m^u y^-n 5 w± 3 

^Jj v'-XA>/-|±, ||2©Jl 9 9 0^9^2 5 Bf§ 
fT. P 5 8 - P 1 1 8RXS, P 1 5 9 - P 1 8 4 ^iftc 

30 /l/n-^l/, 0lJ^{f^^;l/7>'l/n-;l/. x^^l/J^m- 
:^Dtf;l/7;!/n-;U. ^'y7'nfc!;i/7;l/=i-;l/, IE 

yxf-;l/x-x;U. T-bhV. ;>tf-;l/Xf-;U'5r h y. 

^x^;U:&if;g:7j<© 1 5 ia%li^T)!)n^T t Cin 

%j:!?ig<*si:. -fy^^wmLxmm^. fm^(D 
-^y^nmmif^t^^. mmmnm^m^. ^y^^ 
40 mmi^rciimmuc< <^sisiPi*<^s<0T'jitt5:^*< 

[0 0 1 1] *!^w<oi'>4^{cfflt^?,n5!^7ktt/wy 

L<. 0ljK.{fv-}^'J t:x;l/tfDU Ky. 4<'jex;l/^yi; 
/I/x-x/l/^tl^l^. ex;l/x-x;U-^7)<vu-ry^ 
«a^%ic0ig, 5J^UX^byx;l/7:i->'Kie. ^^V7^ 

tt©-lf7^y. 7^kr7rfA. 7>'l'^y^g:^h';'?A, 
7|c}g1^:^^'DX 7j<}g14m. f'^T.hVy, 7^'J;l' 
50 ^fl|t0xv;U>;3 y. .1?'J7^'i;yl/K<5Da§fi|5KUv-. 



5 

^"J;i/Kt-/^f-;U7~yx5';u/AA/ -7 
iJ' U /l/iExxxyl/Wa^f*^ if^^tf 5 i: jb^T- 1 -So 

T'?§M L -5 S O t O 5 A\ -tf ^ ^ y S 

Ig)^con7-yy^7;l/* 'J S§l>ai?)!)P7j<53')|?LT{g 

^ f- y ^ ido ^ L T $ -ti- /c © ^ ft o fc -r y 4^ ^ En 
m fi-^fc 5 ox:Ji^± 1 2 ovi:Arr'i]um^miE-^?> 

[0 0 12] Sfc:jHUti:-;l/7;l':3-/U (PVAiUSS 

{47Mc/gtt^-rv\ ^i^ttMkPVA. g|5^^^^^t:pv 
Kt%,\c^^mm&^^'^(D, px.{f5i-^a 1 0, 000 

JMT«0t(0d^7}<tCjglt^V>;ST»$ Sfc P V A^ 

rgfi?1t<oli^*> C) 20. 000 iXT^O <D*^ J: 0 

y. :^';'>A-i';i-y<}:t). 7>^x>J'A-r:tycD:5*^ 
fiSJ^ffTFT • LC 00*7-71- ;l/^ffltc^9^-&« 

[0 0 13] !t:^Stcj;?)-i'y=^^{i:i2^$n§^i^teJ:tf 

^ijx-tfjgjiiiao. 2mm\:A±vx<. «a 

*ib\ P^nt5^x}/trcimnic-=>\^^m. tcolor 
I NDExj impmtxMiRiiiM^o m^xxf/ 



(4) *f PffW 8-262465 

6 

v^yh'vyy^., yyv^^yy^., 

f^)-y, x^v^l/Ki^'U-y. *-jKy7"5>y^l|(D 

10 <{4-Yy4^^mcJtLT. 0. l~2 0Sa%, 

SL<{40. 2~ 1 0M%A'«®bTl''5o S/cEflBiJii 

< i: *, 1 asi;^±^-i' y+<D o . 2-10 fil%<o 

TtiO. 0 1 /i mW± 1 0 mJMT, J;!3jffSL<ti 
0.02/1 mi;^± 5 /i mt^TT-SSo S^e^l^O^M 
COVX^ LTf4?SH^Bf-V T.fU'fcO^'^. ii^if 1 0 0 
/xmA^e)2 00/im. J; O^if t b < (4 6 0 fi m. fife^if 
20 S L < 3 0 /i mUcDi' y+^^EnBiJtBJfc'S EnBUT^ ffiT 

[0 0 15] ■< y=^i,cj::^-7x^<Dmmimmmwmco 

140. 3~3 0/imT?S^/5^ »S L < {4l£j^L/c'l'y 

^/i^-y^ic^^n^m^7i<^3o^i'itmmmtiu 

S W^tt^/ ^ - >*t#i> B^JCV X OK5£<7) L ^7 ? 

e. 1 0/imOT«$£^^ff{c^?,j;-9tcEn»j-r 
30 $Li/>o Mif<D«<g{4i^y.t^-;W3fei;^t/^Erifii». 

0*t)^lil^{CVX^lJ:^t3 9 5MIPT'fet), 
iSt4^fflWtcSB^a»«^^^Ms#lcK^?|$*U<, * 
fc«tvx ^:?r J: t) mF^lC7K-Cr§»X{4SiM LT. 
It^Ld^fliJli: LTj^^enSo c:©J;dm^*^€> 

)pt4 0. 8 /im~5 /imT'S?)o 
[0 0 16] ]iB^»«^t4. I T 0 ( I n d i u m T 
in Oxide)-^In2 Os, SnOx. ZnOx 

40 ^vy-^', M^mm. n^\^-hmm, -^^y/iy-T 
f y^'m<Dmmm^micii!)mmmmLXB^-in 

nmimf^^, m^m^n ^ c fc j; Mtc fsffitar-e 
3-11071 6^^/>$g(cai'^e,nTv>5„ Sfc^iinf^ 

{C<};?)^j![ia-r5Ci:t4?fF»1Hg6 2- 1 2 0 1 0. ^F»1 
¥4-7 5 0 2 8. 1tB{l¥5-8 1 9 4 3^#i^$S4i: 

tcus^nri/^SA^ itMBse 2 - 1 2 0 1 o^^ffir- 
50 i,i.im&3fSM (mxit 1 0 ■cw± 200 X;JMT) T-jgW 



7 

-7 5 0 2 8^i>^T'{ix<y^yi'-!|$tt;&M<-r5/cl6 
ICZT 0 °CJ-;iTTfiSt^ 200~3001CS T'f^in^ 
1 5 c ifjg-^ e. nr 1/ ^ § *5gB^O 3 {C7J<tI^S 

#ft-r 5 77 fiia $ nr 1/ V \ 
[0 0 1 7] ^LT. vt^<Dm!&miimat. 

BSS 1 - 3 6 8 7 5^1^fg{c^±SS±T^0^^ttM;&.2^ 

HT-a&t), i:n(i-ry+{cj;^Tts%§*^ o°m± 

160°CWT. ct;'9»$L<«2 51CW±1 4 om;(T 
°CW±i 2orUTT-fei.o JtiKWaST'^M-r§i:1^ 

CO 0 1 8] 0 1 fc, mu^5%(r)^—vy v^m^^ \ 

t I T OM«Ogffigtit'^;&, 0 2 1 co^ff T'fte 

n/c I T omn^mm' (mm i s o o A) j&^-To 

^n. Sffiffiin{ittJ!lPSit^tiiS<*-5o -73. ^^8 5 
%CD1 TO^-y-y h^ffll,^T«-r5^^«, I TO 
^©)tSja${iK^}5itl<0'>*t/>i:C5 (Ra) THiK 



(5) !^Fig¥ 8-262465 

8 

\znLxmm\. s s c cmxTX'\.tm^t!'tr^\ s/c 
7)\^dy 3 0 0 s c cmcni.m.mm.mn'' 5 s c c mi.;^ 

iifCx ^B^A-^-^-f ;^^^{cffl^^P)ns I T04:bT» 
S CCMtCjtttLTif^l. 5SCCMU±7. 5SCC 

[0 0 19] m.mmmm^^f^Lrz(r)'ib^'^m\cm\-& 
nrc-(y^. in-^vx^ti. 7j<^±fi)t:J7-i;-r-g.?^fcj:t3 

g<<i-roT-7X^?:I^S-r;So 7j<tcjlL/cl^^7j<;& 

Xru-Y Lfc^^fi, ■/'7iy$>^\,HtX:if^yi/X-m< C 

20 StgtO^^tcti. 7j<fi:^jit. 7}<^X7Ui't-i)/cttT- 
I' y=^^^^t 5 c i: 7 - 7 -f ;U ^ <0«±M tc 7 V 

fc{i/*3 J; t>'x.l? y Lrjii^oxm t i 
7j<(ceTl. L < 14 3 0 %UT^07j<^ttW«?§SJ> 

C7(D-cy=^(Dmm^ci:io. ^y^f)m^h^vm7)\yi3 
•Jii<D7i<trgtt^-ri/>*\ i^iSLTi^ssn^-ri/^i^ 

7j<tci?a&5i/>«7;I/AU^i!ra;lT«><J:i/\ Itfc*^ 
5v^{i^«l7;bA'J<Dt':tyAWS tv>o -<y*<Dvx 

tca^jS^B8i^t^*\ m^^mxmm^-^rcTk^mmc 

?n/co ffitJSC»Si^lSti;LTH2 0kHzJ.;(±lMH 
z A^ffll/^P)n5A^ i: < 2 0 k H z A^5> 1 0 0 k H z 

-tCj;t>S^:5*^ 2 0«>^t/^Ll 5^T-S5o 
[0 0 2 0] t^i)paft-r^^ff(i:l0^^«14/^^->^{^ 
40 S»ffi{i:J;i3g;S:?>A^ ^^^)a^^07^^^^4)gB^«mtt>'^^ 

y. M^:t-7■:xfe§^/^^4d^>y h7'u-h*^ffli/^C)n. 

x7-:i--7'yT'tt3 5j-J.:^±6 0^J.;((^. HfflWfctiS 

»«±3 o^feirtt^]fip^-r5ct*^»sn/\ v'fvp'i 

<0>t^•y H7U- hT'fe?.i:x7-*-7y<0$^ 1 /zts. 
U 1 / 6 (OmilP^B#F^T'+5tT' J:t/>o miP^ftiD^ff 

50 ^^\,tm^rj.E\cii*)ummm'^n^ji^i)\ wmm.^ 



(6) 

9 

*^7x 1 O ' Q • cmUTt^Ji^mmmiStl^o 
-7-i';l/^'S«0^^t±. 5 5 0 n m<DJfeMja^A<'>J5: 
<^t8 5%JM±. <fc»)»$L<{i9 0%W±{C-r5/i: 

mmmwitMumkn^^ (a euv) . s j-xto 

U±i:^5 1 5 0°CJ-X±2 5 0°CJ.;^T*Ut)»SUV\ 

46. 1 5 0iCt;(±6 0 Otfe^Tff*L<(i;<f77.tC7l<^\ 
^JKA^ec: 0 {i:< 5 0 °C^A± 4 0 0 tJi^TtOSfi^ 

o" Q • cmi:A±(D^(DX'$>^o mbam(D^mtbxit 
wm&ifim(oi&T. ^mmm(D\^±. xmk^-'>m&(o 

[002 1] 

g|5*. 7K6 oa5tc;><f-;l/7;I/n-;i/4 0gp<tt>;S:5?K{c 
riTb^bfcrg^Sm^^/Uv'jyo. 6gp^j!ipx.:rcHf5^y 

t-lfv^yO. 1 fimJfWT^OlSM^JgfigLfco «in 



!^rJ¥ 8-262465 
10 

5mm%^^tsm7k^^y^x\ •^T.^ttxio^y^ 

m^-fy=^xwmL. 6o°cx'$imLx-^x^:^miiiL 
fco 'k^^x\ mit7.x^ 1 ofiM%#cf. *iweBS8 5 

%<0l TO^~Vyh^m^^X7J\/dy3 00SCC 

T\ m^^i oot^c^soT■7^'-^-.^pyx/^y^-ffi 

T'X3l?i&^ («c) SicDtBWSB«8 5% I TO^f-y'y h 
*fflV>T I T 0^ 1 5 0 0 AjptCfigHL/io :^fC. I T 
0*fi!cML/cVX^#S«;S:KOH-epH 1 0. 5(cL 
/i:3 5°C<D7klcmmL. 2^^F^±T^Cfil»)bTVX^;& 

mm^^mmt «*) is TL o r e s t a A PJ gffi 
Sia»]^«lT-iJt). S/ca^g^U7 7l/yxi:bT<D5 
5 0 n mX'COm^&m^B^^ft (tt) iiU b e s t - 5 
5 ^)t)tgtl-TiJ -ofco n 6 cDilgS^S 1 tCTx L fco 
^l/>T\ /^^f-yt^cfD I TOj&M^i/^/caffi^r 1 7 O'C. 

1 ^m. mmtx. nxf i t o^^wBt 5 5 o n m 

[002 2] 



(7) 



11 



8-262465 

12 



SlSWl 77V:^l/3 0 0 S CCM »*1SCCM lOCC 



2 S C C M " 



" 3 



3SCCM 



" 4 



4 S C CM 



1 T02Hfl«aK©Slffi»fi:J|S (Q/Sq) 5 5 0 nm©3fea««*s (?<) 



ttte^tCL ttinffttt tftftijeitiL ttftllA^ 



1 14 9 



4 8 



6 8 



8 Z 



2 7 1 



1 9 



8 0 



9 4 



3 3 6 



4 S 



8 8 



9 S 



2 8 



9 3 



9 2 



9 7.5 



[0 0 2 3] mmms 

3 0 OmmX 4 0 OmrTKD::*;:^^. iP^ 1 . 1 mm<7Dn 

(^) mi 0 5 9:f}'77,mm^^ui,<Dmm3 so 

O/iin. rapg|59 0 /I mx 3 3 0 /tm<75:/'-7'y h y 

y^x^mi'f. mamcB. c. RcDxh-v-ry<^(Dii 

ED. GREEN. BLUE] (O/^^-y^lPS 1 . 5 
^OJILTR, G. BC03fe(7)l ] -Ty^miCDtl^ 

S • 5 200>£:^ji^/P2. 0 |imt*5<J:3tC^^L 
fco 40 
[0 0 2 4] C<Di><DiC, :fy'7-y-fJl-Si/^'5t-ytn 

c i'7na4?A-;i/2 0 3) 2 oaa%^7Mc 

Jgft?LT. (inti:?S|»i5ft^/^U'>A%3. 5sa%^w 

^ftRStLfCo vX^Olg^^iiti 1 . 5 fimT-$)t3fc„ 
:&*3. C<DEPSiJ/'^^'-y)^^^^xXhLfci:C5 6 0 

itxx 1 omm%ik'B!^m{t'<y'j^h<o^-fy v so 



(ffiW^S9 5%) ^fflV-'T. 7;b3y3 0 0SCC 
U,mM&. 5SCCM-eS«^l 0 0°CfC{S^TI T 
0*X-'^yi5^-LT> 1 5 0 0 AtD I T O^vx^torjfl 
PgPtCfiit^Lfeo 2 5"C<0pH 1 0(D7j<JC. ITO^filc 
^LfcSg;£2^P^S}tL/c©-5. 7|<^;^^U'rLOO 

T O^gffigttfflfi 4 6 D/Sq. 5 4 5 n mT'OJ^Jiji 

1 o^;i--7y(cAnTibp^Lfc(D-^. st/i to 

OSSSfii^i: 5 4 5 nm-ptO^^J&U^rUyXfcL 
/c^Sji^^»iJo/Co affiJgJa^lil 8Q/SqT'$.t), 
5 4 5 nm<Djgji^t±9 6. 5%T'$)|3. TFT-LC 
D (Thin Film TransistorJ&fflU^fcj^SS^SM) ffl* 

fee 

[0 0 2 5] 

1 . 1 mmW(07)\/i3 U /f^Xtcrilfbltl/^^* 0 . 1 

oTaiJaffifei^(Dmtcm± hu'j-7cs-NK ©jig* 



(8) 

13 

L/C, »«^i 1 ottctTi TO^mwr&^:^y:fu 

I T OijJcMgRcOgffiffifitW 4 0 Q/Sq. fciU* 5 4 5 n 
mcOigji^tiS 2%T'fe-3fco 28kHz, 300 WCO 
@^jS*,^*tbTI/>§ p H 1 1 CD7j<tC|Si|6j;&a^iS<DS 

TO<0>'^:>-yx-y>?fitni/^/co/c:o Cin^2 7 O'C 
T'6 O^j-MLTSa'affijSjni: 5 4 5 nrntOiiji^^ 
iffl^L/ci:i:5. ^^12Q/Sq. 9 5 %i::&o/-Co C 

B. G, R®/'?^f-y^'f y^MiPi. 2/imic^5J; 

W-mitm^ 2 /X mM^L. MtC I T O cO±gp«M^Slt 

xsTum(om^B:^^-y^)i^^imLrco 20 

[0 0 2 6] 



ItPjfW 8-262465 
14 

L ^ /c 46S!i%-^-i' y=^-hmmc nmt § «^ A^^r;?? 

[01 ] I T OOaffi^gta^t 1 0 0 "etc LT 1 5 0 0 
AfftCfij(ML./c^^t£::fctt§ A r 3 0 0 S C C MO^^ 

[0 2] I TOCD 1 0 0°CMMtCt3l.^T. Ar 3 00 S 
C CMNtO^^Ma^^ft^ti-fcBfcO I SOOAJfcOI 
T0C05 5 0 nmlC)3l,f^m'^m^7fsty^yXh^o 

1 1 0 0°C» miium^j:Lo 

2 1 0 0°Cfi!cM, 1 7 O'C, 1 B#P^*QM„ 



JiiST AVAILABLE COPY 




